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GLOSSARY OF ABBREVIATIONS

d/b/a Doing business as

DER Distributed Energy Resources
DG  Distributed Generation

DG-IV Distributed Generation Integrated Value
IOU  Investor owned utility

kw Kilowatt

kWh  Kilowatt-hour

MW  Megawatt

NEM Net Energy Metering

PPA  Power Purchase Agreement
PV Photovoltaics

REC Renewable Energy Credits

TOU Time of Use
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OVERVIEW

PURPOSE

The purpose of this report is to provide state lawmakers and regulators, electric utilities, the
solar industry, and other energy stakeholders with timely, accurate, and unbiased updates on
how states are choosing to study, adopt, implement, amend, or discontinue policies associated
with distributed solar photovoltaics (PV). This report catalogues proposed and enacted
legislative, regulatory policy, and rate design changes affecting the value proposition of
distributed solar PV during the most recent quarter, with an emphasis on the residential sector.

The 50 States of Solar provides regular quarterly updates of solar policy developments, keeping
stakeholders informed and up to date on a timely basis. This special year-end version of the
report also highlights the key trends and major actions of the 2015 calendar year, providing
insights and analysis on the solar policy environment.

APPROACH

The authors identified relevant policy changes through state utility commission docket searches,
legislative bill searches, popular press, and direct communication with stakeholders and
regulators in the industry.

Questions Addressed

This report addresses several questions about the changing U.S. solar policy landscape:

1 How are (1) state regulatory bodies and legislatures and (2) electric utilities addressing
fast growing markets for distributed solar PV?

1 What changes to traditional rate design features and net metering policies are being
proposed, approved, and implemented?

1 Where are distributed solar markets potentially affected by policy or regulatory decisions
on community solar, third-party solar ownership, and utility-led residential rooftop solar
programs?

Actions Included

This report focuses on cataloguing and describing important proposed and adopted policy
changes affecting solar customer-generators of investor-owned utilities (IOUs) and large
publicly-owned or nonprofit utilities (i.e., those serving at least 100,000 customers). Specifically,
actions tracked in this issue include:

%% N . .
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1 Significant changes to state or utility net metering or community solar laws and rules,
including program caps, system size limits, aggregate net metering rules, and
compensation rates for net excess generation

1 Legislative or regulatory-led efforts to study the value of solar, net metering, or
distributed solar generation policy, e.g., through a regulatory docket or a cost-benefit
analysis

1 Utility-initiated rate requests for charges applicable only to residential customers
with solar PV or other types of distributed generation, such as added monthly fixed
charges, demand charges, stand-by charges, or interconnection fees

9 Utility-initiated rate requests that propose a 10% or larger increase in either fixed
charges or minimum bills for all residential customers

1 Changes to the legality of third-party solar ownership, including solar leasing and
solar third-party solar PPAs, and proposed utility-led rooftop solar programs

In general, this report considers an fAactiono to
passed by at least one chamber or (2) a regulatory docket, utility rate case, or rulemaking

proceeding. Introduced legislation related to third-party sales is included irrespective of whether

it has passed at least one chamber, as only a small number of bills related to this policy have

been introduced.

Actions Excluded

In addition to excluding most legislation that has been introduced but not advanced, this report
excludes a review of state actions pertaining to solar incentives, as well as more general utility
cost recovery and rate design changes, such as decoupling or time-of-use tariffs. General
changes in state implementation of the Public Utility Regulatory Policies Act of 1978 and
subsequent amendments, including changes to the terms of standard contracts for Qualifying
Facilities or avoided cost rate calculations, are also excluded unless specifically related to the
policies described above. The report also does not cover changes to a number of other policies
that affect distributed solar, including solar access laws, interconnection rules, and renewable
portfolio standards. Details and updates on these and other policies and incentives are available
at www.dsireusa.org.
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2015 POLICY REVIEW

U.S. DISTRIBUTED SOLAR MARKET

Distributed solar PV is booming in America. Today there are more than 867,000 solar PV
installations in the U.S., with new systems being installed at a rate of roughly one every two
minutes.!

Rapid cost declines have been key in propelling recent growth in distributed solar PV. The
average cost of a residential system in the U.S. was down from over $12 per watt in 19982 to
roughly $3.50 per watt in Q3 2015.% While the majority of the cost declines from 2008 to 2012
were due to falling hardware costs, nearly all of the reductions in residential system price since
then have been attributable to falling non-module costs.* However, nearly 60% of the cost of a
residential system is still attributable to non-hardware costs, including on-site labor, engineering,
permitting, and other soft costs.®

Congress enacted a long-term extension and eventual phase-out of the federal solar investment
tax credit in December as part of a Congressional budget deal, providing an additional boost to
the solar industry. GTM Research forecasts that the extension of the federal investment tax
credit will increase residential solar PV installations by 35% and non-residential installations by
51% between 2016 and 2020 compared to a scenario without the extension.®

Key State Solar Policies Undergoing Scrutiny

Despite strong growth trends, falling costs, and federal tax credit certainty, state policies and
regulations that substantially affect the financial viability of distributed solar PV are experiencing
considerable uncertainty and volatility. Against the backdrop of accelerating adoption of
distributed solar PV by their customers, a growing chorus of electric utilities have expressed
concern about the impact of existing net metering policies, rate design, and proliferating
customer-sited distributed energy resources (DER) like solar PV.

Utilities have argued that the proliferation of DERs can disrupt the traditional utility business

model by reducing sales of electricity. Reduced revenue from declining sales could result in

utilities failing to fully recover the costs of generating and other grid assets. As more customers

implement DER options, the utility serving them could be left with increasing costs to be

assigned to a shrinking number of rate-payers and energy sales. Those costs increases in turn

could motivate additional customer adoption of DERs. Thi s phenomenountlity dubbed t
deat h T’ssperceieed bysome as a significant industry challenge under existing regulatory

frameworks and policies like net metering.

%% N . .
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A growing number of utilities have been calling for new ways of treating rooftop solar, proposing
changes that impose limits on net metering policies, reduce compensation for solar-generated
electricity exported to the grid, increase fixed customer charges, add new charges on solar
customers, and restrict third-party solar financing models. Some utilities have also proposed
entering the solar market themselves by offering their own rooftop solar program to customers.

The solar industry and others have opposed many of these changes, countering that distributed
solar PV offers a broad range of services that benefit all ratepayers. Such benefits include, but
are not limited to, avoided energy and capacity costs; decreased or deferred generation,
distribution, and transmission investments; avoided line losses; and reduced price and supply
risks. From this viewpoint, net metering represents a simple and administratively efficient
method of accounting for electrons exchanged between the utility and distributed generators
during a billing period that reasonably approximates the value of rooftop solar.®

In the report Designing Distributed Generation Tariffs Well: Fair Compensation in a Time of

Transition, published by the Regulatory Assistance Project, the authors point out that because

of the number of services distributed generation can provide to the grid, cross-subsidies can

flow both waysd either from DER customers to non-participating customers or vice versad and
recommendsregul at ors i mpl ement a met hodol ogy that fair
policies, regulations and tariffs that recognize the characteristics of their state and utility in

guest® on. o

The utility and solar industry perspectives are illustrated in Figure 1. These representations
demonstrate that while utilities see lost revenue and cost shifts when they think of rooftop solar,
the solar industry sees customer savings and value added to the grid.

Figure 1. Common Perceptions of Net Metering Rate Impact

Ut i | RPetcepos 0 Sol ar I ndustryds Perceptio

Lost Revenue (Fixed

_l ! Fixed Cost Savings !
& Variable Costs) it

Revenue per Customer
(Line Represents Average)

Revenue per Customer
1 (Line Represents Average)

Non-Solar Residential Non-Solar Residential
Residential Customers with Residential Customers with
Customers Solar Customers Solar

Source: Kennerly et al., 2014°

Policies supportive of distributed solar PV are in an important era of transition. How key state
policies and rates are adapted will play a significant role in determining the extent to which the
industry will continue to grow and in what markets.

%% N . .
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2015 SOLAR POLICY ACTION

In 2015, regulators, lawmakers, or utilities in at least 46 states studied, proposed, or enacted
policy changes pertaining to net metering, valuation of distributed solar, fixed or solar charges,
third-party or utility-led rooftop solar ownership, or community solar (Figure 2).

Figure 2. 2015 Policy Action on Net Metering, Rate Design, or Solar Ownership

I 2015 action

No recent action

A general overview of the policy trends from 2015 is provided in the following sections. Details
on each of these actions, including references and links for each action, as well as summary
descriptions, can be found in the policy tables from the 2015 quarterly editions of The 50 States
of Solar, complementary copies of which are available at the NC Clean Energy Technology
Center and Meister Consultants Group websites. The Q4 edition is attached to this report below.

Box 1 highlights some of the most significant trends and policy decisions of the year.

l.ﬁ NC CLEAN ENERGY ‘, MEISTER
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Box 1. Top Five State Distributed Solar Policy Developments in 2015
Net Metering and DG Compensation Policies in the Spotlight, from Hawaii to Maine

In the final quarter of 2015, regulators in both Hawaii and Nevada became the first two states to

end net metering as it is commonly defined. Instead, customers will be compensated for grid

exports at the avoided costrate,a t ype of pol i cy kooaotwast Caifernid net bi | |
regulators upheld retail rate net metering until at least 2019, and after lengthy investigations,

regulators in both Colorado and lowa decided to keep existing net metering policies without

changes. South Carolina implemented net metering rules for the first time, whereas Mississippi

regulators enacted a net billing policy after years of deliberation. Maine, Louisiana, and a

number of other states are considering alternative policies to replace net metering.

Utilities Request Substantial Increases in Fixed Charges, New Solar Charges

Sixty-one utilities in 30 states proposed increasing fixed charges levied on all residential
customers, making it the most frequent policy proposal impacting distributed solar in 2015.
Since fixed charges generally cannot be offset with net metering credits, higher fixed charge
components i n a ut significamlydreducingathe éinantial salug of gomagsolar.
There were 21 examples in 13 states of utilities proposing extra charges or fees on solar,
distributed generation, or net metering customers, but few were approved.

New York, Arizona, and Utah Among States Studying Costs and Benefits of Solar

The Arizona Corporation Commission and the Utah Public Service Commission are reviewing
the costs and benefits of net metering for utility customers in those states. The value of
distributed generation is also being studied as part of grid modernization efforts such as the
Reforming the Energy Vision proceeding in New York. The results of these studies will influence
future net metering policy development and any successor tariffs.

Minnesota Unlocks Solar Boom with Community Solar Program

Xcel Ener gy 6 s gacdemmpragiam lyas catalyzed development activity in
Minnesota. The program remains one of the most ambitious community solar solicitations in the
country. As of January 2016, only one project had been developed with over 1,500 additional
applications in the queue, totaling more than 1,400 MW.

Georgia Clears Path for Third-Party PPAs, as Florida Ballot Initiative Sputters

Third-party ownership (TPO), in the form of solar leases or power purchase agreements (PPAS),
is a financing mechanism that has fostered the growth of solar markets throughout the U.S. In
2015, the Georgia legislature passed House Bill 57, which enabled third-party ownership. A
Florida ballot initiative to legalize third-party PPAs was postponed until the 2018 election.

'l
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NET METERING

Key Takeaways
1 Asof January 1, 2016, 41 states and the District of Columbia had mandatory net
metering rules for certain or all utilities.
In 2015, there was legislative or regulatory action in 27 states on net metering policies.
A growing number of utilities approached or reached net metering aggregate capacity
limits in 2015.
1 There is a lack of consensus between stakeholders on how to compensate customers
for electricity generated with on-site solar PV and exported to the grid, and policy
proposals are increasingly diverging from traditional retail rate net metering.

T
T

As shown in Figure 3, 41 states and the District of Columbia require certain utilities to offer net
metering to distributed solar customers as of the beginning of 2016. Before policy changes in
Nevada and Hawaii in late 2015, 43 states had enacted net metering policies, making it
arguably the most widespread state distributed solar policy in the country.

Figure 3. Net Metering and Distributed Generation Compensation Policies

No statewide distributed generation compensation rules

- Statewide distributed generation compensation rules other than net metering
- No statewide mandatory net metering rules, but some utilities offer net metering
- State-developed mandatory net metering rules for certain utilities

Source: NC Clean Energy Technology Center (NCCETC)

Notes: Georgia, Hawaii, Mississippi, and Nevada offer alternative compensation mechanisms for distributed generation such as net

billing, which typically provides a rate of compensation for grid exports below the retail rate. The Idaho Public Utilities Commission

has required investor-owned utilities in the state to offer net metering through separate docket proceedings; however, no statewide

net metering policy exists. NV Energyds cap wiawasmredlased with heehilinpps 235 MW
starting in 2016. SWEPCO and Entergy have reached net metering caps in Louisiana and no longer offer net metering.

....
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In 2015, there was legislative or regulatory action in 27 states on net metering policies. As
shown in Figure 4, proposed changes to net metering policies focused on a variety of topics.
Perhaps most significantly, a number of states moving away from traditional net metering and
toward new ways of compensating residential customers with solar. Most proposed or finalized
changes were on the subject of compensation levels for either net excess generation credits
accrued during a billing period or instantaneous grid exports, increasing or clarifying aggregate
cap amounts, or miscellaneous changes to rules (Table 1).

Figure 4. Proposed or Enacted Changes to Net Metering Policies in 2015

- Successor tanfffpollcy to net metering ' i

- Established net metering or net billing for first time
I Aggregate net metering cap
I system size limits

- Changes to compensation for net excess generation

[l Other changes to net metering rules

Note: Many states considered multiple types of changes to their net policies in 2015. This map depicts the variation in net metering
issues considered, but is not comprehensive in showing all the types of changes a specific state considered in 2015. For details,
please refer to the tables in the quarterly editions of The 50 States of Solar.

...
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Table 1. Summary of Net Metering Policy Action in 2015

# of # of
Type of Change Instances States/Territories
Net Metering Rules 25 21
Compensation for Net Excess Generation or Exports 15 13
to Grid
Aggregate Cap 14 10
System Size 5 5
Meter Aggregation 6 5
REC Ownership 2 2

Aggregate Caps

Aggregate caps are typically a limit on the total amount of net-metered capacity in a utility
service territory. State net metering policies can include no aggregate cap, have a discretionary
aggregate cap, or specify a firm aggregate cap (Figure 5). Caps have historically been set on an
ad hoc basis, rather than an evidence-based determination of the technical limits of what the
grid can accommodate; over time, many states have increased their caps (Figure 6).

An increasing number of utilities across the U.S. are reaching state-mandated aggregate caps,
prompting many state legislatures and public utility commissions to consider increasing caps or
creating a post-net metering policy framework for compensating solar hosts for the electricity
they put into the grid:

1
1

N e v a dl@@, 8V Energy, hit the aggregate cap several months after the state

legislature passed legislation clarifying the aggregate cap as 235 MW.

New York is looking at comprehensive reforms as part of its Reforming the Energy

Vision process. Until the issue of net metering and distributed resource valuation is

addressed in this process, the state has temporarily lifted its aggregate cap.

Massachusetts legislatorsi nt r oduced sever al bills that woul
aggregate cap as several utilities reached the cap (although none made it through to a

vote before the legislative recess at the end of November).

Vermontr egul ators intentionally left the aggregat
metering rules. Green Mountain Power (GMP), Ve
reached the stateds 15% cap. Until the cap is

exceed the cap, the utility will reject new applications.

New Hampshirel egi sl ators are considering proposals
metering aggregate cap as several utilities already reached or are approaching their

caps.

Louisiana utilitesare al so approaching the stateds aggreg
and Southwestern Electric Power Company have both reached the cap and discontinued

net metering for new solar customers in 2016.

%
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Figure 5. Aggregate Caps under State Net Metering Rules as of January 1, 2016

Sources: EQ Research*? and NCCETC*®

Notes: Percentages generally refer to peak demandorload. Cal i f or ni a6 s poenoneceintiteatgeak deraahce r s

Del awareds percentage refers to aggregate customer monthly demand. )
Massachusetts has separate caps for private (4%) and public (5%) sectors; some small systems are not subject to the cap.

Nevadads cap was clarified as 235 MW and reached in 2015.

Figure 6. Firm Aggregate Caps in State Net Metering Policies, 2001-2015
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Sources: Heeter et al. (2014)** and NCCETC*®
Notes: States that have not made revisions: Alaska, Kansas, Kentucky, Louisiana, Michigan, Missouri, South Carolina, and West
Virginia. See Figure 5 for aggregate caps in those states. Massachusetts has separate caps for private (4%) and public (5%)

sectors; some smal/l systems are not subject to the cap. Nevadads cafj
Hampshire and Maryland capacity caps were converted to peak demand caps; California and Delaware use non-coincident peak
demand and aggregate customer monthly demand, respectivelld6 I n 1998,

peak demand forecast to 0.1% of aggregate peak customer demand (AB 1755). In 2012, aggregate customer peak demand was
interpreted by the PUC t o memidentpdaledersands(CBUC Decisiort18-056086scket dOFO5-
004).
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